Resource management has been recognised as an important topic for the execution of business processes since long time ago. Yet, most exiting works on resource allocation have not paid enough attentions to process characteristics, such as structural and task dependencies. Furthermore, no effort has been made on optimising resource allocation by improving business processes. To address this issue, we propose an approach that optimises the use of resources in an enterprise by exploring the structural features of a business process and adapting the structures of the business process to better fit the resources available in the enterprise. After a motivating example, we describe a rolebased business process model for resource allocation. Then we present strategies for resource allocation optimisation and discuss the relationship between resource allocation and business process improvement. A set of heuristic rules are discussed and algorithms based on these rules are designed for optimising resource allocation with a particular optimisation goal.
Introduction
Business Process Management (BPM) is aimed to investigate how to help enterprises improve their business processes, and thereby enable enterprises to achieve their business goals with lower cost, shorter time and better quality. Nowadays business process management systems [11] have been widely used in many business scenarios. Because the execution of business processes depends on the available resources, the performance of a business process is subject to the degree of match between the given resources and the structure of the business process. When the structure of a business process is fixed, the business process performance, in terms of cost and time, may vary greatly with different resource allocation plans. To this end, several works have addressed the impact of business process structures on resource management [2, 4, 8] . Other works [7, 16, 17] have discussed the process evolvement according to the changing user requirements, yet few have taken resources factors into consideration.
We reckon that resource allocation and business process impact on each other. Structures of business process set a constraint on how resources are allocated to tasks due to the dependency. However, it is possible that a business process is not well-defined, and as a result the resources may not be utilised optimally to reach certain business goal. It is desired that the structure of a business process is improved so that resources can be utilised in a more optimal way. However, as far as we know, no work has discussed this kind of improvement. In this paper, we collectively discuss the problems of resource allocation optimisation for business processes, and resource oriented business process improvement.
To incorporate the resource allocation into business process improvement, this paper proposes a role-based business process model to specify the relationship between business processes, tasks, roles and resources. Based on this model, a comprehensive framework is established to pre-analyse and optimise the resource allocation and business process improvement, and thereby adapt the two to the best match. The contribution of this paper to current business process improvement and resource allocation lies in the following aspects:
• Enable the pre-analysis on resource allocation and utilisation before the execution of business processes, and therefore be able to check if some resource allocation requirements can be satisfied; • Enable the business process structure change to better optimising resource allocation; • Develop algorithms for allocating resources to a business process with a particular optimisation criterion for achieving minimal cost with a certain time constraint.
The remainder of this paper is organised as follows: Section 2 discusses our problem for collectively optimising resource allocation and improving business processes with a motivating example; Section 3 introduces a role based business process model, which defines the related notions for resource allocation, and the relationship among these notions; Two algorithms for resource allocation optimisation and resource oriented business process improvement are presented in Section 4; Section 5 reviews the work related to our approach, and discusses the advantages of our approach; Lastly, Concluding remarks are given in Section 6.
Motivating Example
We use an example to illustrate the problem that we are tackling in this paper. Figure 
